N-(2-hydroxypropyl)methacrylamide (HPMA) copolymers for targeted delivery of 8-aminoquinoline antileishmanial drugs.
A challenge to successful chemotherapy of visceral leishmaniasis is the dose-limiting toxicity of antileishmanial agents. One approach to increase the efficacy and reduce the toxicity of these agents is to direct the drug to the phagolysosomes of the reticuloendothelial system (RES) where the leishmanial parasites reside. In this work a series of N-(2-hydroxypropyl)methacrylamide (HPMA) copolymer-antileishmanial drug conjugates containing lysosomally degradable side chains and with or without sugar targeting moieties were synthesized, characterized and investigated for their in vivo efficacy in mice infected with Leishmania. An 8-aminoquinoline analog, namely 8-[(4-amino-1-methylbutyl)amino]-5-[3,4-dichlorophenoxy]-6-methoxy-4-methylquinoline (NPC1161) was used as a model antileishmanial agent. At 5 mg/kg body weight drug equivalent dose, all HPMA copolymer-drug conjugates which contained lysosomally degradable side chains showed significant in vivo antileishmanial activity (>99% inhibition), comparable to the activity of the free drug. At 2 mg dose, the same conjugates were significantly more effective (84-90% inhibition) than the free drug (67% inhibition). These results indicate the potential of lysosomotropic HPMA copolymers for the targeted delivery of antileishmanial compounds in the treatment of visceral leishmaniasis.